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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inverter circuit which is 
low in power loss and is high in conversion efficiency, and besides 
is capable of downsizing. 



SOLUTION: An inverter circuit 1 is adopted, which possesses a 
transmission line type of transformer 2 equipped with a distributed 
constant circuit 20 having a transmission line 10 at least, and an 
LC circuit 3 provided on the input side of the transmission line type 
of transformer 2, and whose distributed constant circuit 20 makes 
the input impedance of the line transmission type of transformer 2 
an input impedance value in the synchronized frequency of the 
distributed constant circuit 20 or over, when operated with 
frequency approximately equal to the synchronized frequency of 
the distributed constant circuit 20 or frequency lower than the 
synchronized frequency, and also whose LC circuit 3 boosts the 
input voltage of the transmission line type of transformer 2. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://wwwl9.ipdLncipi.gojp/PAl/result^detaiymain/wAAAz3aGjBDA41227 



6/30/2005 



JP,2000-278951 A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPZ are not responsible for any 
danasres caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The inverter circuit characterized by being that to which it comes to provide the transmission-line 
mold transformer which comes to have the distributed constant circuit which has the transmission line at least, 
and LC circuit established in the input side of this transmission-line mold transformer, and said LC circuit 
carries out the pressure up of the input voltage of said transmission-line mold transformer. 
[Claim 2] The transformer according to claim 1 characterized by being what carries out the input impedance of 
said transmission-line mold transformer beyond the input-impedance value in the tuning frequency of said 
distributed constant circuit when said distributed constant circuit is in the tuning frequency of this distributed 
constant circuit, abbreviation, etc. by carrying out and it is made to operate on a frequency lower than a 
frequency or said tuning frequency. 

[Claim 3] Said transmission-line mold transformer is an inverter circuit according to claim 1 or 2 characterized 
by being the thing which comes to provide said transn^ssion line and the core which has a dielectric and 
magnetism. 

[Claim 4] Said core is an inverter circuit according to claim 3 characterized by being what consists of one sort 
chosen from the group of a Mn-Zn ferrite, a nickel-Zn ferrite, and a nickel-Cu ferrite, or two sorts or more. 
[Claim 5] One sort or two sorts or more of elements T with which said core was chosen from the group of Fe, 
Co, and nickel Hf, Zr, W, Ti, V, Nb, Mo, Cr, Mg, Mn, aluminum, One sort or two sorts or more of elements M 
chosen from the group of Si, calcixjm, Sr, Ba, Cu, Ga, germanium, As, Se, Zn, Cd, In, Sn, Sb, Te, Pb, Bi, and 
rare earth elements The inverter circuit according to claim 3 to 4 characterized by being what serves as soft 
magnetism alloy powder containing one sort or two sorts or more of elements D chosen from the group of O, C, 
N, and B from synthetic resin. 

[Claim 6] The inverter circuit according to claim 3 to 5 characterized by for the effective permeability mu in 
lOOkHz of said core being 10-20000, and the effective dielectric constants epsilon being 10-5000. 



[Translation done.] 
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[0006] 

[Problem(s) to be Solved by the Invention] However, since an input impedance served as min in tuning 
frequency on a property, and the input current of a transformer would become very large if it is going to obtain 
output voltage required for actuation of loads, such as a cold cathode tube, the transmission-line mold 
transformer which consists of an above-mentioned transformer had the technical problem that the conversion 
efficiency of power fell while the transmission-line mold transformer itself generated heat and the power loss of 
an inverter circuit bec^ime large. 

[0007] This invention is made in order to solve the above-mentioned technical problem, its conversion 
efficiency is high while its power loss is low, and it aims at offering collectively the inverter circuit which can 
be miniaturized. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention adopted the 
following configurations. The inverter circuit of this invention is characterized by being that to which it comes 
to provide the transmission-line mold transformer which comes to have the distributed constant circuit which 
has the transmission line at least, and LC circuit established in the input side of this transmission-line mold 
transformer, and said LC circuit carries out the pressure up of the input voltage of said transmission-line mold 
transformer. When said distributed constant circuit is in the tuning frequency of this distributed constant circuit, 
abbreviation, etc. by carrying out and it is made to operate on a frequency lower than a frequency or said tuning 
frequency more preferably, it is good in it being what carries out the input impedance of said transmission-line 
mold transformer beyond the input-impedance value in the timing frequency of said distributed constant circuit. 
[0009] In this inverter circuit, by making the clock frequency lower than the tuning frequency of a distributed 
constant circuit, and making high the input impedance of a transmission-line mold transformer, the input current 
of a transmission-line mold transformer becomes small, and generation of heat of the transformer itself is 
suppressed and it becomes possible to make power loss of an inverter circuit small. Moreover, although the 
electrical-potential-difference gain (pressure-up ratio) of the transformer itself will fall while the input 
impedance of a transformer becomes high if clock frequency of an inverter circuit is made lower than the tuning 
frequency of a distributed constant circuit, by carrying out the pressiire up of the input voltage of a 
transmission-line mold transformer by LC circuit, the fall of electrical-potential-difference gain is compensated, 
the fall of the output voltage of an inverter circuit is prevented, and it becomes possible to make conversion 
efficiency of the power of an inverter circuit high. Moreover, when said LC circuit chooses an inductance and 
capacitance as the optimal value respectively, the pressure-up ratio more than the aforementioned electrical- 
potential-difference gain fall part is obtained. 

[0010] Furthermore, the inverter circuit of this invention is an inverter circuit of a publication previously, and 
said transmission-line mold transformer is characterized by being the thing which comes to provide said 
transmission line and the core which has a dielectric and magnetism. In the transmission-line mold transformer 
with which this inverter circuit was equipped, since the transmission line and a core constitute the distributed 
constant circuit, and the transmission-line length of this transformer can be shortened so that the dielectric 
constant and permeability of a core are large, the configuration of a core becomes small and it becomes possible 
to miniaturize the transformer itself and to attain the miniaturization of an inverter circuit. 
[001 1] Fxirthermore, the inverter circuit of this invention is an inverter circuit of a publication previously, and is 
characterized by being what said core becomes from one sort chosen from the group of a Mn-Zn ferrite, a 
nickel-Zn ferrite, and a nickel-Cu ferrite, or two sorts or more again. In this inverter circuit, the configuration of 
the core of a transmission-line mold transformer becomes small, and the miniaturization of an inverter circuit is 
attained. 

[0012] Moreover, one sort or two sorts or more of elements T with which said core was chosen from the group 
of Fe, Co, and nickel Hf, Zr, W, Ti, V, Nb, Mo, Cr, Mg, Mn, aluminum. One sort or two sorts or more of 
elements M chosen from the group of Si, calciimi, Sr, Ba, Cu, Ga, germanium, As, Se, Zn, Cd, In, Sn, Sb, Te, 
Pb, Bi, and rare earth elements It is characterized by being what serves as soft magnetism alloy powder 
containing one sort or two sorts or more of elements D chosen from the group of O, C, N, and B from sjmthetic 
resin. According to this inverter circuit, the permeability and dielectric constant of a core can be enlarged^ 
transmission-line length is shortened, the configuration of a core becomes [ the wavelength compaction 
effectiveness becomes enough, ] small, and it becomes possible to miniaturize the transformer itself and to 
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attain the miniaturization of an inverter circuit. 

[0013] Furthermore, the inverter circuit of this invention is an inverter circuit of a publication previously, and 
the effective permeability mu in lOOkHz of said core is 10-20000, and it is characterized by tiie effective 
dielectric constants epsilon being 10-5000. According to this inverter circuit, the permeability and dielectric 
constant of a core can be enlarged, transmission-line length is shortened, the configuration of a core becomes 
[ the wavelength compaction effectiveness becomes enough, ] small, and it becomes possible to miniaturize the 
transformer itself and to attain the miniaturization of an inverter circuit. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 
to a drawing. The inverter circuit which is the 1st operation gestalt of this invention is shown in drawing 1 . 
This inverter circuit 1 consists of LC circuits 3 established in the input side of the transmission-line mold 
transformer 2 and this transmission-line mold transformer 2. Moreover, the load 4 is connected to the ouQ}ut 
side of the transmission-line mold transformer 2. Furthermore, AC power supply 5 is connected to the LC 
circuit 3. 

[0015] The transmission-line mold transformer 2 is constituted considering the electrical-potential-difference 
transducer 20 which consists of the core section 13 and the transmission line 10 as a subject, as shown in 
drawing 2 and drawing 3 . An insulating layer 16 is formed in both sides of a core 14 to which the core section 
1 3 has a dielectric and magnetism as shown in drawing 3 through the 1 st glue line 15, and it comes to form the 
second glue line 17 on this insulating layer 16 further. Using what consists of one sort chosen from the group of 
a Mn-Zn ferrite, a nickel-Zn ferrite, and a nickel-Cu ferrite or two sorts or more as an ingredient which makes a 
core 14 can shorten the dimension of a core 14, and it is desirable at the point which can miniaturize a 
transformer. 

[0016] As for the core section 13, it is desirable that the effective permeability mu in lOOkHz is 10-20000, and 
it is [ the core section 13 ] desirable that the effective dielectric constants epsilon are 10-5000. Since the 
wavelength compaction effectiveness becomes so large that the effective permeability mu and the effective 
dielectric constant epsilon are large, it can miniaturize the transmission-line mold transformer 2. However, since 
the input impedance (intrinsic impedance) in the resonance frequency of the transmission line 10 will become 
low if the effective dielectric constant epsilon becomes large althou^ it becomes so high that the effective 
permeability mu is large, the optimal range exists in mu and epsilon. Therefore, in this invention, in order to 
enlarge the wavelength compaction effectiveness and to make an intrinsic impedance into a predetermined 
value, as for mu and epsilon, it is desirable that it is the above-mentioned range. 

[0017] Polyimide etc. is xised as an ingredient which makes an insulating layer 16. The transmission line 10 
consists of line conductors 1 1 and 12 of a pair, and the line conductors 1 1 and 12 of these pairs are woxmd so 
that the winding direction may become opposite mutually, while being spirally woimd arovind the perimeter of 
the core section 13, respectively. Moreover, each line conductors 1 1 and 12 make the direction of the current 
which flows to the conductor in one field side of the core section 13, and the conductor in the field side of 
another side reverse (the direction of a current is reverse on the front reverse side of the core section), and have 
structure which suits magnetic flux in slight strength. In this transmission-line mold transformer 2, in the core 
section 13, one line conductor 1 1 and the line conductor 12 of another side are formed for magnetic flux so that 
the direction of an arrow head MF may be tumed to. The sense of the arrow head shown with Signs la and lb is 
the direction of the magnetic flux generated according to the current which flows to each line conductors 1 1 and 
12 among drawing. Thus, the electrical-potential-difference transducer 20 is constituted by the transmission line 
10 and the core section 1 3, and this electrical-potential-difference transducer 20 is constituted so that it may 
operate as a distributed constant circuit. 

[0018] Band-like can be processed and the thing which winds a common covering copper wire, for example as 
an approach of forming the transmission line 10 in the perimeter of the core section 13, which forms a 
conductor by plating or the spatter on an insulating layer 16 and in which a glue line 15, an insulating layer 16, 
the 2nd glue line 17, and the transmission line 10 were formed by one can be formed by the approach of 
arranging in a predetermined configuration to both sides of a core 14. 

[0019] The load 4 is connected to the terminals 11a and 12a of the output side (receiving end side) of each line 
conductors 1 1 and 12, and the LC circuit 3 is connected to the terminals 1 lb and 12b of an input side (sending 
end side). The track length D of each line conductors 1 1 and 12 (transmission line 10) is the point that 
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impedance conversion and electrical-potential-difference conversion can be performed, when the load 4 of an 
impedance with bigger it being almost equal to the quarter- wave length of the frequency of predetermined 
alternating voltage than the input impedance (intrinsic impedance) in the resonance frequency of the above- 
mentioned distributed constant circuit is connected, and it is desirable. 

[0020] The intrinsic impedance of the distributed constant circuit which consists of an electrical-potential- 
difference transducer 20 is desirable at the point that the electrical potential difference to which considering as a 
different value from tKe impedance of a load 4 differs from input voltage to the both ends of a load 4 for the 
scale factor according to a ratio with the impedance of the proper of the electrical-potential-difference 
transducer 20 (distributed constant circuit) is added. Furthermore, as for the intrinsic impedance of the 
distributed constant circuit which consists of an electricEd-potential-difference transducer 20, it is more desirable 
to consider as a bigger value than the impedance of a load 4 at the point that an electrical potential difference 
higher than input voltage joins the both ends of a load for the scale factor according to a ratio with the 
impedance of the proper of the electrical-potential-difference transducer 20. 

[0021] To AC power supply 5 and the electrical -potential-difference transducer 20, Inductor L is connected to a 
serial, it comes to connect Capacitor C with juxtaposition, and the LC circuit 3 is connected to the terminals 11 b 
and 12b of the input side of the transmission-line mold transformer 2. 

[0022] The property of this transmission-line mold transformer 2 is shown in drawing 4 . This property Fig. is 
obtained using the circuit which connects AC power supply to the input terminal 1 lb [ of the transmission-line 
mold transformer 2 ], and 12b side, and comes to connect a load with the output terminal 11a and 12a side. In 
addition, what has a larger impedance than the intrinsic impedance of a distributed constant circuit was used for 
the load 4. The frequency of the power impressed to the transmission-line mold transformer 2 is shown on the 
axis of abscissa of drawing, and the impedance (input impedance Zin) and the electrical-potential-difference 
gain G (pressure-up ratio) which were seen from the input side of the transmission-line mold transformer 2 are 
shown on an axis of ordinate. 

[0023] The distributed constant circuit of this transmission-line mold transformer 2 fluctuates sharply an input 
impedance Zin and the electrical-potential-difference gain G with the frequency f at the time of making it 
operate, an input impedance Zin serves as min especially at the time of a frequency fO, and the electrical- 
potential-difference gain G serves as max so that clearly from drawing 4 . The quarter- wave length of this 
frequency fO becomes almost equal to the transmission-line length D of a distributed constant circuit, therefore 
a frequency fO turns into tuning frequency of this distributed constant circuit. 

[0024] By the way, in a frequency fO, since an input impedance Zin serves as min, a high current will flow to 
the input side of the transmission-line mold transformer 2, the transmission line 10 generates heat, and we are 
anxious about decline in power loss or conversion efficiency. Then, since an input impedance Zin will rise from 
ZO to Zl so that clearly from drawing 4 if the clock frequency of the transmission-line mold transformer 2 is 
reduced to fl from fO, it becomes possible to make small the input current of the transmission-line mold 
transformer 2, generation of heat of the transmission-line mold transformer 2 is suppressed, and power loss can 
be prevented. On the other hand, when clock frequency is fallen to fl from fO, the electrical-potential-difference 
gain G will fall to Gl from GO, and the pressure-up ratio of the transmission-line mold transformer 2 will fall so 
that clearly from drawing 4 . So, in this invention, the LC circuit 3 is established in the input side of the 
transmission-line mold transformer 2, by carrying out the pressure up of the input voltage of the transmission- 
Une mold transformer 2 beforehand by this LC circuit 3, the fall of the electrical-potential-difference gain G by 
the fall of clock frequency can be compensated, the fall of the electrical-potential-difference gain G can be 
prevented as the inverter circuit 1 whole, and transmission efficiency of power can be made high. 
[0025] Moreover, since change of an input impedance Zin is comparatively (ZO/Zl) small, the rate (Gl/GO) of 
the change of the electrical-potential-difference gain G when falling to fl from fO clock frequency, so that 
clearly from drawing 4 Rather than the fall of the electrical-potential-difference gain G, the effectiveness of the 
input current control by the rise of an input impedance Zin becomes large, while power loss is prevented in an 
inverter circuit 1, there is no fall of electrical-potential-difference gain, and the effectiveness that decline in 
conversion efficiency can be prevented can be acquired. 

[0026] Here, the vasopressor action by the LC circuit 3 is explained. First, as shown in drawing 5 , the caae 
where Inductor L is connected to a serial is considered to the input side of the transmission-line mold 
transformer 2. In the frequency fl lower than tuning frequency fO, since the input impedance Zin is capacitive, 
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the transmission-line mold transfomier 2 can consider that the transmission-line mold transformer 2 is capacitor 
C\ and can consider that the circuit shown in drawing 5 is LC circuit which consists of an inductor L and 
capacitor C*. In addition, the electrical potential difference of the both ends of the input side (capacitor C) of 
Vinl and the transmission-line mold transformer 2 is set to Vin2 for the input voltage of the circxiit shown in 

drawing 5 . - 

[0027] The capacitive reactance of omegaL and capacitor C of the inductive reactance of the inductor L in this 
LC circuit is l-/omegaC'. Here, the case where the following type (1) is filled is considered. In addition, omega 
is omega=2pif and f shows clock frequency. 
1 -/omegaC»omegaL . . . ( 1 ) 

Moreover, the current IL which flows to Inductor L is expressed with the following type (2). 
IL=Vinl/(l-/jomegaC)=jomegaCVin 1 ... (2) 

Therefore, the electrical potential difference VL concerning the both ends of Inductor L is expressed with the 
following formula (3). 

l.jomega [ of VL=IL-jomegaL=^omegaC*Vin ] L=-omega2 LC'Vinl ... (3) Therefore, the electrical potential 
difference Vin2 of the both ends of the input side (capacitor C) of the transmission-line mold transformer 2 is 
expressed with the following type (4). 
Vin2=Vinl-VL=Vinl+omega2 LC'Vinl ... (4) 

Therefore, it means that, as for the electrical potential difference Vin2 of the both ends of the input side 
(capacitor C) of the transmission-line mold transformer 2, the pressure up only of omega2 LC'Vin 1 was carried 
out to the input voltage Vinl of a circuit. 

[0028] However, the transmission-line mold transformer 2 is Vinl>Vin2, when the circuit shown in drawing 5 
operates with timing frequency fO, since it becomes pure resistance in tuning frequency fO. It becomes and stops 
showing a vasopressor action. Then, if Capacitor C is added so that it may become parallel to the input side of 
the transmission-line mold transformer 2 as shown in drawing 6 , even if it makes it operate with tuning 
frequency fO, it will become possible to carry out the pressure up of the input voltage Vin2 of a transformer. 
Here, in order to operate LC circuit shown in drawing 6 less than [ tuning frequency fO ], to choose L and C is 
needed so that the following formula (5) may be filled. 
l-/omega(C'+C) »omegaL ... (5) 

Moreover, the current IL which flows to Inductor L is expressed with the following type (6). 
IL=Vinl/(l/jomega (C'+C)) =jomega(C*+C) Vinl ... (6) 

Therefore, the electrical potential difference VL concerning the both ends of Inductor L is expressed with the 
following formula (7). 

VL=IL-jomegaL=j omega(C'+C) Vinl.jomegaL =-omega2L(C*+C) Vinl ... (7) 

Therefore, the electrical potential difference Vin2 of the both ends of the input side of the transmission-line 
mold transformer 2 is expressed with the following type (8). 
Vin2=Vinl-VL=Vinl+omega2L(C+C) Vinl ... (8) 

Therefore, when the circuit shown in drawing 6 is constituted, it means that, as for the electrical potential 
difference Vin2 of the both ends of the input side of the transmission-line mold transformer 2, the pressure up 
only of omega2L (C'+C) Vin 1 was carried out to the input voltage Vinl of a circuit Thus, it becomes possible 
by establishing the LC circuit 3 in the input side of the transmission-line mold transfomier 2 to carry out the 
pressure up of the input voltage Vin2 of a transformer. 

[0029] Next, it explains in more detail about actuation of the transmission-line mold transformer 2. In the 
above-mentioned transmission-line mold transformer 2, the distributed constant circuit as shown in the core 14 
which has a dielectric and magnetism, and drawing 7 which consists of the transmission line 10 is constituted. 
The input impedance as which the output voltage of a transformer 2 and Iin2 looked at the input voltage of a 
transformer 2 and Vout, and the input current of a transformer 2 and lout looked at the output cxurent of a 
transformer and Zin from the input side, the load impedance of the load 4 with which Zout was seen from the 
output side, the intrinsic impedance of the distributed constant circuit where ZS consists of the transmission line 
10 and a core 14, and D of a sign Vin2 are the track length of the transmission line 10 among drawing 7 . The 
distributed constant circuit shown in drawing 4 is expressed with the following formula (9). In addition, the 
inside beta of formula (9) is the propagation constant (beta=2pi£^v=2 pi/lambda ... (9-a) formula) of the 
transmission line 10. (9-a) v in a formula is velocity of propagation (=flambda), and lambda is propagation 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/30/2005 



JP,2000-278951,A [DETAILED DESCRIPTION] 



Page 6 of 12 



wavelength. 
[0030] 
[Equation 1] 



Vi„2 
Iin2 



COS0D 



Zs 



sin/3D 



j Zssin/SD 
C0S/3D 



[0031] In this operation gestalt, if each track length D of the transmission line 10 is made into lambda/4 of 
predetermined frequencies, it will be set to betaL=(2 pi/lambda) x(lambda/4) =pi/2. Therefore, a formula (9) can 
be expressed with the following type (10). 
[0032] 



[Equation 2] 



Iln2 



if 

Zs 



jZs 
0 



rvout^ 



^(10) 



[0033] If it asks for the input impedance Zin which transformed the above-mentioned formula (10) and was 
seen from the input side Zin=Vin2/Iin2 =GZS-Iout)/(j/ZS) (-Vout) ... (1 1) 
Since it is Vout=Zout-Iout here Zin2=ZS/(Zout/ZS) =ZS2/Zout ... (12) 

It is shown that this has the impedance of a load visible to 25 ohms if it is seen from an input side when the load 
which has the impedance of 100 ohms is connected to the terminal of the output side of the track whose 
intrinsic impedance ZS is 50 ohms when it is propagation wavelength / 4= track length D, and from an input 
side, load impedance Zout connected to ** ou^ut side is changed into Zin, and is visible. Therefore, impedance 
conversion will be carried out. 

ViB2= j Zs * loil 1 

• • • (13) 

[0034] Moreover, it is from the above-mentioned formula (10). ^ '"''^ < J /Z,) • Vp„ 



The input voltage Vin2 of the ** transformer 2 is proportional to the output current lout, and the above thing 
shows that an input current Iin2 is proportional to ou^ut voltage Vout. When each track length D is propagation 
wavelength / 4, the relation of ** is realized in the above-mentioned ** list, and electrical-potential-difference 
conversion is performed in it. Thus, since the electrical-potential-difference gain G of the transmission-line 
mold transformer 2 (pressure-up ratio) is decided by the ratio of the intrinsic impedance ZS of a distributed 
constant circuit, and load impedance Zout of a load 4, this transmission-line mold transformer 2 is suitable at 
the impedance characteristic of a load 4 like the cold cathode tube with which resistance falls at the time of high 
resistance and lighting at the time of starting which needs the high voltage. 

[0035] Next, it explains in more detail about the vasopressor action of this transmission-line mold transformer 
2. Drawing 8 is a graph for explaining the vasopressor action of the transmission line 1 0 of the transmission-line 
mold transformer 2. In the graph of drawing 8 , the axis of abscissa expresses the ratio of load impedance Zout 
and an intrinsic impedance ZS. Here, suppose that the input voltage Vin2 of a transformer 2 is a constant 
voltage. When load impedance Zout is equal to an intrinsic impedance ZS (Zout/ZS=l), the distributed constant 
circuit is in the adjustment condition, and a thing with the equal electrical potential difference of an input side 
and an output side is clear as shown at the A point in drawing. When the load which becomes Zout>ZS is 
connected (Zout/ZS> 1), it is set to Zin2<ZS from the above-mentioned formula (12), and an input current Iin2 
increases. Moreover, the above-mentioned formula (13) to output voltage Vout Since it is proportional to input 
voltage Iin2, similarly it increases as shown at the B point in drawing. In the field of Zout>ZS, Vout is large 
from Vin2 and the pressure up will be carried out. Therefore, if the track length D connects the bigger load 4 
than the intrinsic impedance ZS of a distributed constant circuit as a load of the track of the quarter-wave length 
of clock frequency, the output voltage Vout higher than input voltage Vin2 will join the both ends of the load 4 
for the scale factor according to a ratio with an intrinsic impedance ZS. 
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[0036] Next, in this transmission-line mold transfomier 2, wavelength can be shortened and by using the above- 
mentioned cx)re 14 explains the reason which can miniaturize the transmission-line mold transformer 2. The 
wavelength in free space is expressed with the following formula (14). 
Lambda=v/f... (14) 

If the dielectric constant and permeability of the part which the electric field of the electrical-potential- 
difference transducer 20 generate are large, the velocity of propagation v of a progressive wave will become 
slow. This velocity of* propagation v is shown by the following type (15). 
v[m/s] =3xl08x(epsilonl/2 and mul/2)-l ... (15) 

TTierefore, the wavelength in that case is shown by the following formvila (16). 
lambda=(v/f) (epsilonl/2 and mul/2), -1 ... (16) 

When wavelength compaction arises according to the value of a dielectric constant and permeability so that 
clearly from the above-mentioned (16) formula, namely, wavelength will also be short according to this if a 
dielectric constant and permeability become large, and a dielectric constant and permeability therefore 
constitute a core 14 from a large ingredient, wavelength can be shortened, a core dimension can also be 
shortened and the miniaturization of the transmission-line mold transformer 2 is possible. 
[0037] In the above-mentioned transmission-line mold transformer 2, as an ingredient which makes a core 14 
One sort or two sorts or more of elements T and Hf chosen from the group of Fe, Co, and nickel, Zr, W, Ti, V, 
Mb, Mo, Cr, Mg, Mn, aluminum. Si, One sort or two sorts or more of elements M chosen from the group of 
calcium, Sr, Ba, Cu, Ga, germaniirai, As, Se, Zn, Cd, In, Sn, Sb, Te, Pb, Bi, and rare earth elements It is 
desirable at the point that using what serves as soft magnetism alloy powder containing one sort or two sorts or 
more of elements D chosen from the group of O, C, N, and B from synthetic resin can enlarge the permeability 
and dielectric constant of a core 14, and the wavelength compaction effectiveness can miniaturize a next door 
and a transformer 2 enough. 

[0038] As the above-mentioned soft magnetism alloy powder, what is shown with the following empirical 
formulas is used suitably, for example. 

TaMbDc (T expresses one sort or two sorts or more of elements chosen from the group of Fe, Co, and nickel 
among the above-mentioned empirical formula) M expresses one sort or two sorts or more of elements chosen 
from the group of Hf, Zr, W, Ti, V, Mb, Mo, Cr, Mg, Mn, aluminum. Si, calcium, Sr, Ba, Cu, Ga, germanium, 
As, Se, Zn, Cd, In, Sn, Sb, Te, Pb, Bi, and rare earth elements. D expresses one sort or two sorts or more of 
elements chosen from the group of O, C, N, and B. Moreover, among an empirical formula, a, b, and c which 
show a presentation ratio are atomic %, and satisfy 40<=a<87, 0< b<=20, and the relation it is unrelated 
0<c<=50. 

[0039] As the above-mentioned synthetic resin, an ingredient (namely, the large ingredient of Q Q 400 or more 
things) with small dielectric loss is used, for example, polypropylene, polyethylene, polystyrene, paraffin, 
polytetrafluoroethylene, a polycarbonate, silicone resin, etc. are mentioned. 

[0040] The core 4 which consists of above soft magnetism alloy powder and synthetic resin is the following, 
and can be made and manufactured. First, weighing capacity of each raw material is carried out so that it may 
become the presentation of the soft magnetism alloy powder in which an empirical formula is shown by 
TaMbDc. As for a raw material here, the powder of T and the powder of M are used. As powder of T, the 
powder chosen from from among the simple substance of at least a kind of element chosen from the group of 
Fe, Co, and nickel, an oxide, carbide, the carbonate, the nitrogen ghost, and the boride is used. As powder of M 
Hf, Zr, W, Ti, V, Nb, Mo, Cr, Mg, Mn, aluminum, Si, calcium, Sr, Ba, Cu, Ga, germanium, As, Se, Zn, Cd, In, 
Sn, Sb, Te, Pb, Bi, the simple substance of at least one sort of elements chosen from the group of rare earth 
elements, an oxide, carbide, a carbonate. The powder chosen from from among the nitrogen ghost and the 
boride is used. At least one sort of elements chosen from the group of lanthanoidses, such as Sc and Y 
belonging to 3 A group of a periodic table, or La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Td, Dy, Ho, Er, Tm, Yb, Lu, as 
the above-mentioned rare earth elements or those mixture are mentioned. The thing 2 micrometers or less of 
particle size is [ particle size / the powder of 100 micrometers or less and M ] under the present circumstances, 
desirable [ the powder of T ]. 

[0041] Subsequently, when adding O, C, and N among D, the powder of above-mentioned T and the powder of 
M are enclosed with a pot and the stainless steel ball of this quality of the material into the pot made from 
stainless steel, and the g£is of D chosen from from among the simple substance g£is of at least a kind of element 
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chosen from the group of O, C, and N, oxide gas, and carbide gas is made fiill. And the soft magnetism alloy 
powder in which an empirical formula is shown by TaMbDc is obtained by predetermined time and the 
mechanical alloying groimd and stirred using a high energy mold planet type ball mill. As for the time amount 
of mechanical alloying, considering as 2 hours or more is desirable at bcc structure, fee structure, or the point 
that can fully perform detailed-ization of the crystal of T with which these were intermingled. The soft 
magnetism alloy powder obtained here serves as floe whose mean particle diameter which has structure which 
was sxirrounded with the amorphous phase in which the microcrystal phase of T of the bcc structure of several 
nm - lOnm order of numbers of the diameter of average crystal grain contains M and D so much is about 1-2 
micrometers. Since the microcrystal of T with which outstanding soft magnetic characteristics were shown, and 
bcc structure, fee structure, or these were intermingled since the bcc structure which constitutes floe, fee 
structure, or the mean particle diameter of the microcrystal of T with which these were intermingled was 
detailed is enclosed by the amorphous phase of high resistance, this soft magnetism alloy powder has the 
description that eddy current loss can be pressed down small. 

[0042] Next, after distributing the obtained soft magnetism alloy powder in the synthetic-resin liquid which 
uses an organic solvent as a solvent and obtaining a slurry, it kneads until it keeps repeating this slurry on 3 
rolls and this slurry becomes powder-like, and a kneading object is obtained. A xylene, toluene, benzene, etc. 
are mentioned as an organic solvent in which this synthetic resin is dissolved. Altiiough the addition rate of the 
soft magnetism alloy powder to synthetic resin can be suitably changed by the magnetism and dielectric of a 
core which are made into the purpose, it is desirable to add so that it may become about 50-80vol% at a volume 
rate in a slurry. There is a possibility that un-arranging [ that permeability becomes it low that the volxime rate 
of soft magnetism alloy powder is less than / 50vol% ] may arise, and on the other hand, when 80vol% is 
exceeded, there is a possibility that un-arranging [ that fabricating with injection molding etc. becomes 
difficult ] may arise. 

[0043] Before distributing and kneading the above-mentioned soft magnetism alloy powder in synthetic-resin 
liquid, it is desirable to heat-treat in the ambient atmosphere chosen from from among air, oxygen, nitrogen, and 
a steam or these mixed ambient atmospheres. 25 degrees C - about 300 degrees C and heating time have 
[ whenever / here stoving temperature ] 0.5 hours - about 48 desirable hours. If it does in this way, since the 
insulating layer which consists of an oxide will be formed in the front face of the above-mentioned soft 
magnetism alloy powder, the specific resistance of soft magnetism alloy powder can go up, and the dielectric 
constant in a RF can be made lower. In addition, an insulating layer here may be formed not only using an oxide 
film but using other insulator layers. 

[0044] Subsequently, after evaporating an organic solvent by putting the above-mentioned kneading object into 
an oven etc., and heating it, it fabricates in a desired configuration using a press-forming machine, an injection 
molding machine, equipment for launching, etc., and a Plastic solid is produced. Then, the core 14 which has 
the magnetism which targets this Plastic solid by heating about 150-400 degrees C for about 1 hour, and a 
dielectric is obtained. Moreover, the core 14 wWch consists of soft magnetism alloy powder and synthetic resin 
It replaces with grinding and stirring in the gas ambient atmosphere of D after mixing the powder of T, and the 
powder of M. The powder of T, It grinds in the gas ambient atmosphere of D chosen from from among [ after 
mixing the powder of M, and the powder of D ] an inert gas ambient atmosphere, or among the simple 
substance gas of at least a kind of element chosen from the group of O, C, and N, oxide gas, and carbide gas. It 
can also manufacture like the example of manufacture described previously except stirring, as powder of Above 
D, it was chosen out of from among carbon and B — a kind or mixture is used at least. Moreover, in this, 
example, when it is carried out under the gas ambient atmosphere of D, inert gas ambient atmospheres, such as 
Ar gas, or the mixed-gas ambient atmosphere of the gas of Above D, and inert gas, such as Ar gas, and 
performs grinding of the powder of Above T, the powder of M, and the powder of D, and stirring under the 
above-mentioned mixed-gas ambient atmosphere, the oxygen in an ingredient, carbon, and nitrogen volume can 
be adjxisted. 

[0045] Moreover, the core 14 which consists of soft magnetism alloy powder and synthetic resin can also be 
manufactured like the example of manufacture described previously except using the grinding object powder of 
the T-M alloy thin band which replaced with the powder of T, and the powder of M and was obtained by the 
melt quenching method. Moreover, the core 14 which consists of soft magnetism alloy powder and synthetic 
resin can also be manufactured like the example of manufacture described previously except using the grinding 
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object powder of the T-M alloy thin band which was obtained by the melt quenching method in addition to the 
powder of T, the powder of M, the powder of D, and/or the gas of D. - 

[0046] Next, the 2nd operation gestalt of this invention is explained. The inverter circuit of the 2nd operation 
gestalt is shown in drawing 9 . The place where this inverter circuit 21 differs fix)m the inverter circuit 1 shown 
in drawing 1 - drawing 3 is in the point that the configurations of a transmission-line mold transformer differ, 
that is, the transmission line 41 of a spiral mold pinches the transmission-line mold transformer 22 with which 
this inverter circuit 2rwas equipped between the core 44 of the tabular pair which has a dielectric and 
magnetism, and 44 — having - the outside of the cores 44 and 44 of a pair ~ touch-down ~ it comes to form 
conductors 42 and 42. Cores 44 and 44 consist of the same ingredient as the core 14 of the transmission-line 
mold transformer 2 shown in drawing 2 and drawing 3 which were mentioned above. The electrical-potential- 
difference transducer 23 (distributed constant circuit) is constituted by this cores 44 and 44 and transmission 
Une 41. touch-down — conductors 42 and 42 are formed in each field of the opposite side of each abutting 
surface of the core half objects 44 and 44 of a pair, respectively, this touch-down ~ although conductors 42 and 
42 are the thin fihns prepared all over the field of the opposite side of each abutting surface of cores 44 and 44, 
they may not be restricted to a thin film but may be formed in a coiled form. 

[0047] A load 4 is connected to terminal 41a of the output side of this transmission line 41, and the LC circuit 3 
is connected to terminal 41b of an input side, moreover, one touch-down — the load 4 is connected to the 
terminal of the output side of a conductor 42, and the LC circuit 3 is coimected to the terminal of an input side, 
moreover, one touch-down — the touch-down of a conductor 42 and another side — in order that a conductor 42 
may make potential the same ~ the object for connection — the conductor 43 connects electrically. 
[0048] In addition to the effectiveness of an inverter circuit 1 shown in drawing 3 , in the inverter circuit 21 of 
an above-mentioned configuration, the following effectiveness is acquired firom drawing 1 . That is, since the 
transmission-line mold transformer 22 comes to insert the transmission line 41 between the core 44 of a pair, 
and 44, it becomes possible to enlarge the inductance of the transmission line 41, electrostatic capacity can be 
made high, and conversion efficiency of an inverter circuit 21 can be made higher. 

[0049] Next, the 3rd operation gestalt of this invention is explained. The inverter circuit of the 3rd operation 
gestalt is shown in drawing 10 and drawing 1 1 . The place where this inverter circuit 30 differs fi-om the 
inverter circuit 1 shown in drawing 1 - drawing 3 R> 3 is in the point that the configurations of a transmission- 
Une mold transformer differ, that is, the transmission line 51 of a spiral mold pinches the transmission-line mold 
transformer 3 1 with which this inverter circuit 30 was equipped among the core half objects 54a and 54b of the 
pair which constitutes a core 54 ~ having — further — the outside of the core half objects 54a and 54b of a pair - 
- touch-down — it comes to form conductors 52 and 52. A core 54 consists of the same ingredient as the core 14 
of the transmission-line mold transformer 2 shown in drawing 2 and drawing 3 which were mentioned above. 
The electrical-potential-difference transducer 32 (distributed constant circuit) is constituted by this core 54 and 
transmission line 51 . touch-down — conductors 52 and 52 are formed in each field of the opposite side of each 
abutting surface of the core half objects 54a and 54b of a pair, respectively, this touch-down — although 
conductors 52 and 52 are the thin films prepared through glue lines 101 and 102 all over the field of the 
opposite side of each abutting surface of the core half objects 54a and 54b, they may not be restricted to a thin 
film but may be formed in a coiled form. 

[0050] Moreover, as shown in drawing 10 and drawing 11 , central heights 54c is prepared in the center of 54f 
of abutting surfaces of core half object 54a, and the circumference heights 54e and 54e are formed in the part 
which is 54d of peripheries which are 54f of abutting surfaces. On 54f of abutting surfaces, the circumference 
heights 54e and 54e counter mutually, and are prepared. Moreover, core half object 54b is made tabular. And 
while central heights 54c of this core half object 54a and the circumference heights 54e and 54e are compared 
by core half object 54b and a core 54 is formed It is divided by the core half objects 54a and 54b of a pair, 
central heights 54c, and the circvimference heights 54e and 54e, opening section 7a is formed in the interior of 
this core 54, and the magnetic-path formation section 7 is constituted by this opening section 7a. And the 
magnetic path which surroimds the magnetic-path formation section 7 by the core half objects 54a and 54b of 
these pairs, central heights 54c, and the circxmiference heights 54e and 54e is constituted. 
[0051] Next, as shown in drawing 10 and drawing 1 1 , the transmission line 51 consists of a conductor, is_ 
woimd around the perimeter of central heights 54c, is estranged with core half object 54a, and is arranged in the 
magnetic-path formation section 7. Thus, the transmission line 51 is arranged in the magnetic-path formation 
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section 7, and is surrounded by the magnetic path. 

[0052] Moreover, as shown in drawing 1 1 , the laminating of the glue line 103 is carried out to core half object 
54b, the laminating of the insulating layer 104 which tums into a part of this glue line 103 from polyimide etc. 
is carried out, the above-mentioned transmission line 51 is formed on this insulating layer 104, and the 
transmission line 51 and core half object 54b are insulated. Moreover, the laminating of the insulating layer 105 
which consists of polyimide etc. through a glue line 106 is carried out to the transmission line 51 . 
[0053] Moreover, the load 4 is connected to terminal 5 lb of the output side of the transmission line 51 , and the 
LC circuit 3 is connected to terminal 51 a of an input side, moreover, one touch-down ~ the load 4 is coimected 
to the terminal of the output side of a conductor 52, and the LC circuit 3 is connected to the terminal of an input 
side, moreover, touch-down — in order that a conductor 52 and 52 comrades may make potential the same — the 
object for connection — the conductor 53 connects electrically. 

[0054] By this transmission-line mold transformer 31, the direction of the magnetic flux generated from the 
transmission line 51 which intervened between the above core half object 54a of a pair and 54b serves as sense 
of the arrow head shown with the signs la and lb in drawing 1 1 , when it is as the direction of the current which 
flows to the transmission line 51 having been shown in drawing 1 1 . Therefore, the magnetic flux generated 
from the transmission line 51 will flow to the magnetic path from which the most is constituted by the core half 
objects 54a and 54b of a pair, central heights 54c, and the circumference heights 54e and 54e. And the passage 
magnetic-flux component which moves to core half object 54b from core half object 54a among the magnetic 
flux generated from the transmission line 51 concentrates on central heights 54c and the circumference heights 
54e and 54e, a passage magnetic-flux component does not interlink to the transmission line 51 , altemating 
ciurent resistance decreases, and copper loss becomes small. Since the transmission line 51 is wovmd around the 
perimeter of central heights 54c and is especially arranged in the magnetic-path formation section 7, it becomes 
possible to centralize the generated magnetic flux on central heights 54c, and it becomes possible to decrease 
more the passage magnetic-flux component interlinked to the transmission line 51 . 

[0055] Therefore, in addition to the effectiveness of an inverter circuit 1 shown in drawing 3 , in the inverter 
circuit 30 of an above-mentioned configuration, the following effectiveness is acquired from drawing 1 . That 
is, since the transmission-line mold transformer 3 1 consists of an above-mentioned configuration, the passage 
magnetic-flux component interlinked to the transmission line 51 decreases, copper loss becomes small, the 
conversion efficiency of the transmission-line mold transformer 31 becomes high, and conversion efficiency of 
an inverter circuit 30 can be made higher. 
[0056] 

[Example] (Example 1 of an experiment) The input impedance Zin of a transmission-line mold transformer and 
the frequency characteristics of the electrical-potential-difference gain G were investigated. The transmission- 
line mold transformer 31 of an inverter circuit 30 shown in drawing 10 and drawing 1 1 and the same 
transmission-line mold transformer were produced. Each core half object 54a which consists of a Mn-Zn ferrite 
of the transmission-line mold transformer produced here. Since the thickness of 54b is 0.5mm, the height of 
central heights 54c of 0.5mm and core half object 54a and circumference heights 54e the depth of the magnetic- 
path formation section 7 0.5mm, the thickness of the transmission line 51 of a spiral mold — the width of face of 
0.04mm and the transmission line 51 — the pitch of 0.29mm and the transmission line 51 ~ 0.24mm and touch- 
down — the thickness of conductors 52 and 52 was 0.04mm. Moreover, the track length D of the transmission 
line 51 was 1.8m. 

[0057] The electrical-potential-difference gain-phase property of a transmission-line mold transformer and 
input-impedance-phase property which were produced here were measured. The terminator linked to the 
terminal of the output side of a transformer was carried out to measurement here as lOOkohm using impedance 
analyzer HP4194A (trade name; Hewlett-Packard Japan, Inc. make). The test-frequency range was set to 0.01 to 
lOMHz so that the point near ttie resonance could be taken finely. The carbon film resistor was used for the 
terminator. A measurement result is shown in drawing 12 and drawing 13 . 

[0058] The input impedance [ in / in the frequency (tuning frequency) when aligning with lambda/4 of these 
transmission-line mold transformers / 930kHz and tuning frequency ] was 55 ohms, and electrical-potential- 
difference gain was 24dB so that clearly from drawing 12 and drawing 13 . Next, the input impedances and 
electrical-potential-difference gain in 730kHz which is a frequency lower 200kHz than tuning frequency were 
300 ohms and 1 IdB, respectively. Therefore, when clock frequency was set to 930 (tuning frequency) to 
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730kHz, the input impedance increased by 5.45 times and electrical-potential-difference gain decreased to 
1/4.46. From this, since the change of an input impedance became large rather than change of electrical- 
potential-difference gain when the clock frequency of a transmission-line mold transformer was reduced from 
tuning frequency, the amount of currents of the input current of a transmission-line mold transformer could be 
decreased, and it became clear for generation of heat in the input side of a transmission-line mold transformer to 
have been controlled effectively. 

[0059] (Example 2 of an experiment) The frequency characteristics of LC circuit of an inverter circuit were 
investigated. The inverter circuit 30 shown in drawing 10 and drawing 1 1 was produced. The transmission-line 
mold transformer with which this inverter circuit is equipped prepared what was used in the example 1 of an 
experiment, and the same thing. Moreover, in the frequency, the inductance of lOnF(s) and Inductor L 
experimented in the input voltage (Vinl) of LC circuit of an inverter circuit by 7V, and the capacity of 700- 
1 lOOkHz and Capacitor C experimented in it by five kinds (0.2, 0.98, 2.1 and 2.9, and 3.6 microhenries). The 
frequency characteristics of the output voltage VinU2 from LC circuit of this inverter circuit, i.e., the input 
voltage of a transformer, were investigated. A result is shown in drawing 14 . 

[0060] As shown in drawing 14 , in the frequency of 700-1 lOOkHz, it turns out that the input voltage Vin2 of a 
transformer is higher than the input voltage Vinl (7V) of an inverter circuit, and the pressure up is carried out 
by LC circuit. Especially, the input voltage Vin2 of a transformer shows the maximimi in the frequency of 
880kHz, and is so high that the inductance of Inductor L is large, input voltage with the inductance value of 
Inductor L high at 0.98 microhenries or more is obtained, and it turns out that especially 2.1 microhenries or 
more and the input voltage still more desirable and higher at 2.9 microhenries or more are obtained. The tuning 
frequency of the transmission-line mold transformer used for this experiment is 930kHz, and since the high 
pressure-up ratio is obtained in the frequency lower than the tuning frequency, this experimental resiilt shows 
that LC circuit of the inverter circuit in this invention carries out a predetermined operation. 
[0061] 

[Effect of the Invention] As mentioned above, as explained to the detail, the inverter circuit of this invention can 
raise the input voltage of a transmission-line mold transformer by providing the transmission-line mold 
transformer which is equipped with a distributed constant circuit and becomes, and LC circuit established in the 
input side of this transmission-line mold transformer. In the inverter circuit of this invention furthermore, the 
distributed constant circuit of a transmission-line mold transformer When the tuning frequency of this 
distributed constant circuit, abbreviation, etc. are by carrying out and it is made to operate on a frequency lower 
than a frequency or said tuning frequency While canying out the input impedance of said transmission-line 
mold transformer beyond the input-impedance value in the tuning frequency of said distributed constant circuit 
When said LC circuit carries out the pressure up of the input voltage of said transmission-line mold transformer 
and makes an input impedance high, the input current of a transmission-line mold transformer becomes small, 
generation of heat of the transformer itself is suppressed, and power loss of an inverter circuit can be made 
small. Moreover, while the input impedance of a transformer becomes high, the electrical-potential-difference 
gain (pressure-up ratio) of the transformer itself falls, but since the pressure up of the input voltage of a 
transmission-line mold transformer is carried out by LC circuit, the fall of electrical-potential-difference gain 
can be compensated, the fall of the output voltage of an inverter circuit can be prevented, and conversion 
efficiency of power can be made high. 

[0062] Moreover, the transmission-line mold transformer of the inverter circuit of this invention comes to 
provide the core which has said transmission line, dielectric, and magnetism, and constitutes the distributed 
constant circuit with the transmission line and a core, since it will be shortened if the transmission-line length of 
this transformer has high dielectric constant and permeability of a core, the configuration of a core becomes 
small, the transformer itself is miniaturized, and it can attain the miniaturization of an inverter circuit. 
[0063] Furthermore, since the core of the transmission-line mold transforms of the inverter circuit of this 
invention consists of one sort chosen from the group of a Mn-Zn ferrite, a nickel-Zn ferrite, and a nickel-Cu 
ferrite, or two sorts or more, the configuration of a core becomes small and can miniaturize an inverter circuit. 
[0064] Moreover, one sort or two sorts or more of elements T with which said core was chosen from the group 
of Fe, Co, and nickel Hf, Zr, W, Ti, V, Nb, Mo, Cr, Mg, Mn, aluminum. One sort or two sorts or more of _ 
elements M chosen from the group of Si, calcixim, Sr, Ba, Cu, Ga, germanium, As, Se, Zn, Cd, In, Sn, Sb, Te, 
Pb, Bi, and rare earth elements Since it becomes the soft magnetism alloy powder containing one sort or two 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/30/2005 



JP,2000-27895 1 A [DETAILED DESCRIPTION] Page 1 2 of 12 




sorts or more of elements D chosen from the group of O, C, N, and B from synthetic resin The permeability and 
dielectric constant of a core can be enlarged, transmission-line length is shortened, the configuration of a core 
becomes [ the wavelength compaction effectiveness becomes enough, ] small, the transformer itself is 
miniaturized, and the miniaturization of an inverter circuit can be attained. 

[0065] Furthermore, since the effective permeability mu in lOOkHz of a core is 10-20000 and the effective 
dielectric constants epsilon are 10-5000, the wavelength compaction effectiveness becomes enough, 
transmission-line length is shortened, the configuration of a core becomes small, the transformer itself is 
miniaturized, and the miniaturization of an inverter circuit can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by. tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(54) INVERTER CIRCUn" 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inverter circuit which is 
low in power loss and is high in conversion efficiency, and besides is 
capable of downsizing. 

SOLUTION: An inverter circuit 1 is adopted, which possesses a 
transmission line type of transformer 2 equipped with a distributed 
constant circuit 20 having a transmission line 10 at least, and an LC 
circuit 3 provided on the input side of the transmission line type of 
transformer 2. and whose distributed constant circuit 20 makes the 
input impedance of the line transmission type of transformer 2 an 
input impedance value in the synchronized frequency of the 
distributed constant circuit 20 or over, when operated with 
frequency approximately equal to the synchronized frequency of the 
distributed constant circuit 20 or frequency lower than the 
synchronized frequency, and also whose LC circuit 3 boosts the 
input voltage of the transmission line type of transformer 2. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



JP2000-278951 

[0037] In the aforementioned transmission line-type transformer 2, it is 
preferable to use, as a material constituting a core 14, a material consisting 
of a soft magnetic alloy powder containing one or two or more kinds of an 
element T selected from the group of Fe, Co and Ni, one or two or more 
kinds of an element M selected from the group of Hf, Zr, W, Ti, Y Nb, Mo, 
Cr, Mg, Mn, Al, Si, Ca, Sr, Ba, Cu, Ga, Ge, As, Se, Zn, Cd, In, Sn, Sb, Te, 
Pb, Bi, and a rare earth element, and one or two or more kinds of an 
element D selected from the group of O, C, N and B, and a synthetic resin, 
in that a permeability and a permittivity of a core 14 can be made larger, 
wavelength shortening effect becomes sufficient, and a transformer 2 can 
be miniaturized. 

[0039] As the aforementioned synthetic resin, a material having small 
dielectric loss (that is, a material having large Q wherein Q is 400 or more) 
is used, and examples include polypropylene, polyethylene, polystyrene, 
paraffin, polytetrafluoroethylene, polycarbonate, and silicone reins. 
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(57) [^^] 

KM h 5 > :^ 2 CDA:^fmKt9:lt 6 n/c L C HSS 3 i 

:9-fli«|^iIK2 0©llliS^ig^«:*j 
fc. LCI18g3*5, {£i^ggMh7>;^2©A:t)m)E^ 
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X 
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lute L C tiiisesiilgSSS! h ^ >;^<DA:^)mff * 

■r^mmm 3 lEtg® -o^^-f mm. 

[m>imb] fjiB^rt*, Fe, Co. Ni©gp3{piE> 
3l«nfc 1 aXl* 2 SJit±©7c:^ Tt. H f . Z r . 
W. Ti. V, Nb. Mo. Cr, Mg. Mn. Al. 
Si, Ca. Sr, Ba. Cu. Ga, Ge. As, S 
e. Zn, Cd. In. Sn. Sb. Te. Pb. B 

i . ^±m7m<omi!p e>s«nfc 1 mxit 2 ia«±©7c 

mut. o. c. N. B©gfA>63i«n/c iaj^«2« 

njiHciets©-/ >-'-f-ifiiK. 
[ii5}?J56 ] ffriear© 1 0 0 rh z iOoi-f^mDim 

1 o~2 0 0 0 0-C*0, ll$a^m^£3!)il 0 
- 5 0 0 0 -C* S C <!: ^Itai f SW^IH 3 USSj)? 
3® 5 ©(,i-rn*HcfB$K©-V 
[^?g©i¥Jffl*lftBJ] 

tOOO 1] 

S'f>-'<-:Jfia8SK:M-r-5*>©r*»3. !|#«:. ^B^«in 40 
[0 00 2] 

m^omm] -Atcc. ffia^^iig©-'>'^' i'^-Y hffl 

■r2>^BEAi*6aJ)liBE©l/'3ga-Cigr*5f, *Ai5-6in 
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^smifii^K fit-pr, '('>.'\'-$iiB§©^Eh5>;^ 
K:Msn^.!NFtt». ?$^S«©SJc«gamcctB*mE=S: 

[0003] tc^v. jfi^. ^KH^a^J^g{c•!^■r■^./^ 

/N'-3f|5IgS©^BEh^>X<i:L/Ttt. ■5Fgt^©-fe 5 5 

•7>;^iL/-C««-r-5^*i*'5. -f>A-4?I5IK©-'h 
S < -r ^ i ^EJ:b3!ll/J^ 3<^c-5-CL'S^ fcd&ES h -7 > 

x©/m'fb3!)ifflit-c* 0 . -f iJ|gK©/jNSIb{c*ij 

[0 00 4] ic5r. ■f>\i--^>:^^m'fm^!t^m 

mK&t^^tLxmmLfcmfjm^^rixi,^^, com 
mir-yji.oymimiitLxa. mmmm&.ici>j:?>i)i. 
mn. 4<vs.^\y> (£ = 2. 3) ffiTyu> (£ = 
2. 1 ) AifiEffl3*T,rtJS. L*^b)i*26i:©«3t©a 

-5■©/c^!6^c»|5)f4-^^-:/;^©g3?:$^J4 9 mK.-r?>sm 
*^$> '0 . afi£ll©/hS^b*^BIIt<i:^c-cr UMiS 

©/J^M^b^CflJi^*i4) o /c. 

[0 00 5] •e-cr:*:i^ig^6«. 5fe«:. se*©t© 

J: 'fe/jN^/dr^^'Jr^p^ 1 0 ^ 9 ^ 3 B icI^mW- 1 0 
-2 5 0 0 8 3-^i O-r^iipaillL-CU*. CO^lSm 

m-r ^^mmtBM^m-f)m < ^ c t (c«@ u . ®^ 

[0 006 ] 

is(,^XXtl-(>b:~if>:^i)i^'\sttj:t), ^fiEffi«^© 
:in§©SJjf'^cc-ii>s^c(±i^3m*ff J; ^i-r?><th7>;:^ 
<DXtimmi>mtbX::K^ < tj:^tctb. eiH^SgS h 7 > 
;^gf*AS|feJ^ur-f i?ll8g©«:tja5ic*i:*:# < jQ: 
S i «:«;t>©^?5!l**s<ST-r S i I > -5 SS*^* o 

[0 007 ] 3p:^BJ». ±fB©ISiS?:<S^-r^/cJ?)tC)& 



C3) 
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[0 008] 

>x©A;'3ffl'J«:tS:W (^titcLcmmt ^M^m LT 0 , 
BUieLCll88*s, B«ieejg^Mh7>;:^<DA^mE^ 10 

f - i^-^y^ Bflia^?5SiiliIS§©|Hiiijiigt5:K:i5W s 
[0 0 0 9 } 3{p*>5-f >>'^'-ifIlS8tc*$l,>-C»> -^©86 

h7>;^sft©fs»*i«i^€>n. 'r>A-df|B|gs©s;?3 

liIiS©S5f'f Jii^!K«:^T6^l^!lSg©lslP^i^l^<k ffi < 
T-Bi, h7>x©A;t)W>t-y>;^35i;g<>is— 
•ch^>x@»©mEy-Y> (^EEit) *5ffiT-r?.*5. 

|5|K©til:^mE©<£T*R*^, >^N--^?(pIg§©1i 

s^cfflccaa^c i cc <fc 0 . «5i3©SEEy >igT»«± 

CO 0 1 0 ] w.t'c:/^^m<D^>j<--simmiit. ^icM^m 

«tr;^j:€,fc©t?*.2,C<i:^#aft<!:-r€>. A^i)^^^>.'< 

c©h7>;^©eii^ssg«> arwsim^iam^*^ 
:^tt,H2<!:"^-c#.5©-c. =lr©Jl5t^^*^/^^< ifeo. 40 

[0 0 1 1 ] MicSfc. :$:|eHj©^»s-5'lHl8§«. it 

iciei8©-r>^<-5f|HiKt:'*-9'r. Hufa3T*sMn-z 
7 h ©sf *=> js«n/c 1 ax» 2 a«±*^ 6 ^. © 

r « . GiUi^SgM h 7 > 7^ © n r ©ff$^^*5/J^ $ < o 
■C. 'f>.'^•-^^|HIS8©/J^S{b*5^Jfi|(C^c€). 
[0012] S/cmitBnT«. F e . Co. N i ©gf*^ 50 
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6jl«nfciaX»2aWy±©5c^T<!:. Hf. Zr. 
W. Ti> V, Nb, Mo, Cr, Mg, Mn> Al, 
Si. Ca. Sr. Ba. Cu. Ga. Ge. As. S 
e. Zn. Cd. In. Sn. Sb. Te. Pb. B 

i . #±a7t3g©g¥*^6jiisn/c 1 mxit 2 a«±©7c 

mut. O. C. N. B©SfA^e.^«nA:ia3?.«2« 
• fiLh©7clR D ;&^«j|^?Stt^«&^ i . -^fiS^SHg*^ e. * 

mm^mAi+^ trj:^ r (£^sss*5^ $ nr 3 r © 

- lsISS©/J^{ b>Sr 0 -S C i Bj*g i % •& . 
[0013] Mtc. *:^IB©-Y>^N*-flHlS8«. 5fetcia 
KO-f^^-s-iflilK-C^o-C. iriaaT©! 0 0 kHz 

tCfcl:f.5||3??I^K^yA5 1 0~2 0 0 00f$>i3, 

iim$£*n o~5 0 0 o-c*sct4i^iS[<t:-r.5). 

*'.5-r>-'<-:>|5Iffi«:j:ti{*. =iT©2IK*RCXg|S* 
/J^M<b 3 nr -f ^--N'- 3f iiss©/jNM^b;&0 i>ct *ipitg 

[0014] 

[^?«©IIJS©ffJ«i] tiT. *^B^©ll*6©}f^^«r0ffi 

«:#ML-rittigf ■5. 0uc«. *?6Bj©ii 1 ©nisj^ 

». ej^i^88Mt-7>;^2<t. C©e5^SSMh7>;^ 
2©A*ffliJK:t9:l:r6nfcLC|5|ffi3 <b3(p^«fi£$tit:i> 

•5), ^/c, eM^S§Mh7>;^2©t±J;'3f|iJ{C«:ftM4*^ 
W^^inx\.^i>, Mtc. LCI1K3(C». 3iSS^ig5 35i 

[0 0 15] e33^SSMh'7>;^2«. 02Safa3K: 
ii^-rJ:^CC, rJTgPl 3i{Eil*i^8Sl Oi*:>e.^fS^II 
^g|52 O^aE^^iL/r^fiSSnrt^-S. =3Tg|513 
«. EJ3K:^-rJ:^{c. ^?Stt<^?K14*WrS3Tl 4 

©Mstcn 1 ©g«@ 1 5 ^fti-xmrnm 1 6*5ff$RS$ 
n. 3 e.(c^i^ji 1 Q±.K.m-<ommm 1 7 A^jf^s 

nxt£^^<OXibi>, 3T 1 4 4>&:-r«*4<i:br«. M 
n-Zn-7x7-fh. N i -Zn7x-7-^ h. N i -C 

u 7 X 7 f- ©spA^ ^ jicinfc 1 ax» 2 ®Jii±A^6 

•5 4>©*ffltiSCi3!ii. 3r 1 4©^-ffi«rJl<-C#. S 

[0 0 1 6 ] nrgPl 3(i. 1 0 0 
3§^*w*il 0-2 0 0 00-C*.5C<!:*i»SL/<. * 
/c. 3TS|513«. HJS&il^^eA^l 0-5 0 0 Ot?* 

>:^2Avhm-c#s, LA>L/. BMimi o<o^mm 
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[0017] 1 6 ^rj:-rifmt urfj, ^'j -r 5 
^I5i3tiri>€.. ttc. &m!mmwi i. i2». =it lo 

SPl 3©-:&©Hffl'J{C*2.^^<!:ffi:^©®ffliJ{C*€,#«: 

(cssnsmiiS©:^[6]^&3i» (3rsi5©*«-rmiJiE:^[6j*i 
j£) K:b-C. fia^*!fiei«>^^1tjgi^Jo-Cl^-2>. c©e 
^88Mh7>>^2K:*ji»r«. -:^©i^KaK*l 1 1 

I.. i,-c7ik$tii>^efi<D[ts^it, &msmt^i 1, 1 
2K:aEnssSSK:<i:0^^-rs5Sm©:^r&]-c*-s„ c© 

}ftS|J2 0*'^t^?n-CC^-C. C©^^feS|52 0«^ifft 20 

[0018] em^ss i o^^rasi 3©)iH«:?fM-r 
•si^r^i L-c«. m^it. —mmtjimmm^^i^mf 

Ts. mmm i 5 > 1 e . ^zommm 1 7 . e 
iiiigigsi o*5-ttr0fi£$n/c«>©«r^t^K:^]in:L/. 3 

T 1 4©Mffi{c0fS©J^-Cffig-rS)&:i'©:^fi£{cJ:»3 

[0019] 11.1 2©ai;'3ffl<J (^«iJ) 

©«^Ila. 1 2 a{c«. S?t4*5gjigl$nr*ji3. 30 
A:'3WJ (.mmi) (D^Tl 1 b. 1 2 btCB, LCIISS 
3i)im^^tlXi,^i,. ^i^8§®i*l K 1 2 (e^ll^gS 
1 0 ) ©SSgSDli. mS©5^?SlilE©S?SSfc© 1/4 

i&Aicmm L c i ±ie©^?5SS:i5i8S©ft!gJl 

X) J;0::^^^3:'f>b--5^>p^©:tt1w4*5Si^§tii^cJ« 
^{c -r > h- - ^^O'SEE^^tf ^ c i # 

[002 0] «)E^}ftgiJ2 o*^e.^c^.^^■7^^:cf^ss©@ 
W-Y >f-i^>x«, :ei^4©-<>f-$r>;^i^^j:5 4o 
fii<h-r^©*5. ftM4©i5i^^cmii^^siJ2 0 

^iHlSS) ©@W©H'>f-5*'>X<!;©J:l:tCl£;0fcfS^-C 

MBE^gij zoin^hta ^^^mMS&omm > t - y 

>xij. ftiw4©'('>b--^f'>>^J:0:*:t^cfii<!:f -Sc 
mit©i5l^tC«JE^^giJ2 0©@W©-C>f-^'' 
<!:©J:b«:j£;D-fce*rA:^«SBE«J: OiSt»«li35i»Dt> 

[0 02 1 ] LC|5IgS3«. S^i3£m®5tm0E^JfegP2 
0K:>Ptur-Oi''i?i'L3!>si^Kc. 3>f=^>-9-c*iat^j 50 
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fcg^§nr^c?>*>©-c*-5r. GiUimM h ^ 2 
©A:^ffliJ©^^^i lb. 12 b(cgiK3nri^-5. 

[OO2 2]04K«. C©ei^M8§tf h^>;^2©^ 

js^^ 1 1 b . 12 hmf^c^mMu^mmi^. uj:^)®^ 1 
1 a. 1 2 &mvi%n^w^i>xtjii>u^^m\.^-c'\%h 
*ifcfe©-r*s. f^s. fii54«. ^5@iS[0ss©@w-r 

m*©iiie?![^ij^u. *aiiii(c5i. e3^i^Mh7>;^2 

©A:^ro*^6mfc-f >b--5^>x (A:^>-^>b--5^>;^ 
[0 02 3] S4*ieBJ6*^^CJ:^tC. C©G^SgKM 

h7>;^2©^755e»iiBS«. tbfP5-a-e>BR©^?g?Sf 

fc J: -3-CA;'3'f > b-- ^!'>X Z , „ SCK^EEy -f >G^A 
*itc^3-iiS*>©t?. ^(cJiiSISf .©b$k:a:^j-<> 
b--^>:;^Z,„*s«/jNi^cD. mffy-r>G3!isS:^<b!5: 
C©jg|j^f o©l/'4?gS*5»^S:£i5!liIS§©{Eill 
^SDtC(ja^U< J^cfO. {tfoTJSi^fKf .*5c©^ 
flJ5EtilHl8S©l^ia^ jgSi i Jjf ^ . 
[0 02 4] iC-St?. ^jSSStf .{Cteti-riJ. A:ti-^ 
> b- ^*'> ;^ Z , „ A^a/hi Jjf fcit). ei^i^SSS h -7 > 
x2©A:^ffl!JK:«m^m^*JiJlEn^ci«:^£«3. 
K 1 0*5^18(0 -C«:^lJi3^-?>^8S?8!l^©iST«iMjfeSn 
■2., *C-C{Sl^Mh7>;^2 0«)f'p;ijS^>lrf oA^ 
e.f,tc<£TS-li-2>t. S47!)^e.BJ6*^^cJ:^ic. A^ 
-f>b--i^>;:^Z,.*!Z.*>e.Zi{c±^-rS/cfe. BM. 
mm h 7 2 ©A;t»mfiS;&/hS < -r .S. c iA^ pJ^Ik: 
i^cO. (HiilMgMh7>x2©^ili*5si]^e>tx-c. m;^) 

f ifCiBTr-Si. ll4*iei«63!P%J:'5CC, ^ffiy-Y 
>G*iG»*>e.G,(CffiTL/. ei*^S8Mh5>X2©^ 

i^8S^h^>;^2©A:t!fflincLd0Sg3*t9:w. c©l 

C IhISS 3 J: ij (SMi^Sg^ h 7 > X 2 ©A:^mEE*^i6 
#EUr*j< cir, li)f'pm?K©<£Ticj:^miEy'f 
>G©(£T*ffl«L. -^>^^*-tJf|a^Sl±t^<bL/■rSJE 
y-r >G©®T*R±LTS:^©eji^*«:iS< T-SC 

[0 02 5] Sfc. 04*i6B^e3!P35:J:^Cc, SbfP^jffi 
i5[^ f 0*^6 f ,(CfiTL.fci#©. miEy'OG©^^!: 

©«J^ (G,/G„) *5. A:':'f>b--5!'>xz,„©^{b 
©SH^(Zo/Z,) J;0^>/h3t,i©r'. miEy'f>G© 
<gTJ:»)4>. A:^'f>b--5i'>xZ,„©±j?«cJ:-5A:^ 
^?jiEfiPSiJ©^S*5;':# <tiif), A flelSS 1 (cfcc^ 
r. m*Ji^Ai|!;5ai:3n.5<b^tC. «Iiy'f>©ffiT*i 
% < ^2ai*©®T«:l»±'C# 5 it,i ^Sai:^*ff S C £ 

[002 6] cct?, \.Q.wsikzvLiii>mm'mvL'r>\.^ 



i^^r-rci^Jf^. 05K:^j^-r|5I?§JS:-l'>:Jfi7 

■c#5. ncfe. s5{c^-riHis8©A*«ff*v,... e 
©mE*v,„,<i:-r«>. * 

Il = V,,./ ( 1/j a)C' ) = 

(3) r^^ns. 

Vi=Ii-ja)L=j£oC'Vi„j-jci>L = -a)'L 5;!; 
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k [0 0 2 7 ] C;©LC[HlS8tcfcWS-i'>i^i'3rL©^^ 
X«l/coC' f*^, CC-C. TtBSC ( 1 ) *?i/cf 

l/a)C' >a)L • • • ( 1 ) 



j o)C' V,„, • • • (2) 

5«C' V,„>- • • (3) J:r>r. eaiilgfgaJh^^::^ 
2©A:^ffifJ (3>7">-!^-C' ) ©M^©SIEV,.,«T 

IBS; (4) r-«$n€>. 



V,„,=V,„,-Vi = V,,, + o)'LC- V,, 



(4) 



U-oX. ejMi^?8Sh7>;^2©A;^ffiiJ (=J>T^>■9• 
C" ) ©M«©iiiEv,„,«. m^oyKt}nsy ^.^icn 

[002 8]fBL/, eiH-^SSM h^>X2«. |5]P)ii|jg 
iSiSj^iStf o«:-cttf'PU/cit-^tc«v,,,>v,.. iJ^c 20 



1/cc) (C +C) >coL • • • (5 ) 



Il = V,../ ( l/j CO (C +0 ) = j CO (c +0 V,, 



( 



6) 



-f >^i'i'L©M»C;5>*^-5^EEV,«Ti2K iJi- -A" (7) "C^S^^So 
Vi=Ii-j&)L=jco(C' +C)V,„,-jcoL 

= -o)'L (C- +C) V,„, • • • (7) 
^vmms. h 7 > X 2 ©A:^;fiJ©M4S©^II ♦ , „ . tiTISSe ( 8 ) ^. 

V,„.=V,„,-V. = V,„, + o>'L (C- +C) V,„, • • • (8) 

^>;^2©A;'jffl'J©M«g©miIv,„.«. igK©A;bS iE)mfcA;b-^>f-:S^>x. Z,..«tH:*jpJ*>6m?ic* 

EV,„,JC*tUrc<)'L (C +C) V,„,/clt^E$n i^4©:g#-f>f-5?'>;^, Zs^Sj^i^S 1 ORO'n 

fcCifOS-S. C©J:^{CL/-C. LClHlSS3^£iil^SS T 1 4*^6m^$4T.'5>^lUS^[iISS©@W-r >f-5r> 
Mh^>;^2©A*ffliJ{ClgW4CiK:J:ip. h^>X© D»Gjl^llS 1 0©i^lSS-C*-2). 134 tC^-T^fli 

A;'3mEV,„,«r#)ETi.CiA5Dltg(c^c^„ ^^1hI8S(3:. TIB^ (9) X-m^in^. f^. ^ (9) * 

[0029] ;XCC. ei^!SMf-7>X2©16<fK:ot,^ (3«ej||^8g 1 0©{£JgS^ (/S = 2 tt f / v = 2 tt/ 

A • • • (9-a) ^) (9 -a) ^X<Dv^t 

Bmm& ( = f A ) . A {tet8?gg-c*s. 

[0 03 0} 



tei^rtJ. ifrnttieStt^Wr-Snr 1 4 i. {£jt^S§ 
1 O*>6^cS07«:^-r<i:^^c^?&5£iKlHl8S*siffi!E$n 
■ci^s. mifp. ??-^v,,,Bh^>;^2©A:^SIE. 40 
v,.,«h v>;^2©a:^jSE. i,,,»h7>;^2©A* 



[^1 } 



''Vin2'^ 









COS0D 
j J- sin3D 



j ZsSini3D 
cosjSD 



lout 



[0 0 3 1 ] ^mMmm(>c^(.^x. i o<o&m 

/3L= (27C/A) X (A/4) =7c/2 [842] 

i^cc-s. iot:, S (9) TIBS (10) r-a^ 50 



9 



Zs 



cc-cv,., = z.. 



jZs 
0 



£(10) 
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* [0 033 ] ±12^: (10) ^^mU. XJjmipib^tc 



I...) / ( ( j/Z,) • V...) 



I 



= ( j Z, 

Z.„, = Zs/ (Z.^./Zs) =ZsVZ. 



(11) 



ffliJ©^-T-fc 1 0 0 A© > f- ^*'>;^ *WTSm<SJ 

Si^Stifc««t-f>f-i^>;^z...«« A:t»ffl'j3!p6» 
z,„{c^^$n-cmi'S. ioT. -/>f-ir>;^^^ 

[0034] ±12^ ( 1 0 ) 35^6 

V,,,= J Z( • I,, I — j 

• • • (13) 

Ii.»= (J/Z.) . V... —I 20 

«±©C<k*i'E., ® l-^>>^2(DA;?3miEV,„,«m:t; 

^ASfftDn-So c©J:^fceiMie^SSMh^>;^2©m ... 
:Sf>XZsi, ft1§r4<Dfti5'r>f-3*'>XZ...<t<i!)J:t 

t©J:^pAj::fti§f4(D-/>f-5<'>X!t$tt{cjil/rt»S. 30 
[0 03 5];*:CC. C(DemSSSh7>X2CD;^EEf'P 

7 > X 2 ©{Sii^gS 1 0 O^Hf'Pffl^SiH^-r -5 tcliXO ^ 

-5^>XZ..t iH^-^>f-^>XZ5©i:t*aUT(-i5K 

V [m/s ] = 3 X 1 O'x (£>" 
J: or. ■€-©iS-&©jS?&*TgB^ (16) "CTK^nS. 



CCT, 



A= (v/f ) • (e''' • m' 

±ie (1 6) ^;&»e)?ge*»)5:<i:^K:gimm. mm<o<s. 
i^c-2)icn{cjc:;i;-C!^S4>^<i^c-prfci3. J:-^ 



) 



[0 03 7] ±ie©ejilMS8Mh9>X2(cfcti-C«. 
3T 1 4*;^c-r«*^fi0r. Fe. Co. N i ©ef^^e 
Stf n/c 1 fflX« 2 ««±©7c3R T <b . H f . Z r . 
W. Ti. V, Nb. Mo, Cr. Mg, Mn. Al. 
Si. Ca. Sr. Ba. Cu. Ga. Ge. As. S 
e. Zn. Cd. In. Sn. Sb. Te. Pb. B 



(1 2) 

h ^ > X 2 © A;':mEE V , „ , dJ^SBEr* 
■Si-r-S. S<f -f >f-4^>XZ,..*SH;^^>t--5^ 
^XZstC^Ll^JS^ (Z..t/Zs= 1 ) ». ^^S3@K 

•5. Z.„,>Zs%-5ftl5*SiKL/cJg-^ (Z.../Zs> 
1) ±fBSt (12) J:0Z,„,<Zs<t)'j:-5-CA*m 

.n.*5ti^s. *fc. ±is^ (13) ^■n'm, 
BEv,.,» A;^7mEi ,.,«:itif«-r.5©-c. s*b*k: 

^K$nrt.iSJ:'5«:p]D<iiA.2.. z.„,>Z5©$i^f 

>xZsJ:'?:;^#^i:ft?Sf4?rS^-r«.i, ^©a^w4© 
MSfC «@W-'f>f-5<'>XZ5i©l:bK:ic;D fc{g^-C 
A:^J«IE V , „ . J: 0 iSC^ai:^«)E V. „ , 3!)Sftn*> 5. 
[0 03 6 ] ^XK, C©Gjlli^S8Sh7>X2tC*jt,> 
r. ±ai©=iT 1 4.4fflt^SC<i:«:<l;i32efi«^iffi-C 

ei^Pflw:fcw^,2gs»Tfe^ ( i 4) -c* 

A = v/f • • • (14) 

mff^^aJ2 o©siiiA5^^-rssi5^©iffl8^ • mm^ 

ifi-x%\.>t. 3itfj^©effii2Sv*s®<!&5, c©ete 
3lSv«; Tte^ (15) r-^sns. 



(15) 



(16) 



i . #±«7e;^©?¥75^ e.3M{*nfc 1 ®X» 2 WiklSOTt 
40 SSMt. O. C. N. B©Sf*>6jl«nfc 1MX«2« 

^^>©?rfflt,^-5©*i. 3T 1 4©^lS*Rl>'^mS?:A 



[0 03 8] ±ie®;®tt^^©^i L.r». fel 

T©«a^K-C^3nS 4>©*WjlK:fflt,^ 64-1-5. 
T.M.Dc 

(±iBffl0J3:43, T«Fe, Co. N i ©afA^e.jl«n 
/£:l«Sfcl3:2aJ«±©7cm*^L/. M«Hf. Zr, 
W, Ti. V. Nb, Mo. Cr, Mg. Mn. Al. 



(7) 



u 

Si, Ca. Sr, Ba, Cu. Ga. Ge. As. S 
e. Zn, Cd.-In, Sn, Sb. Te. Pb, B 

i . ^±mjtm<om*^ 6js«nfc i a s /c« 2 mia±<D 

7c3R*«Lj D«0. C. N. B©gf*i6S«tl/cl« 

**-ra. b. c(i. m^yo-C. 40^a<87. 0< 
b^2 0. 0<c^5 0?c-5ra«*SIJSf .S*)©-:?* 

) 



[0 03 9] IM^-^mifitL tt. ^m?fi^Ai/jN5 
W-*4 (IP%Q©:*:lrCi^5tif4-CQ*t4 0 0tt±(D^>©) *i 
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[0 04 0] ±^©J: ^>>5:®;iS14^*0^i^S!5e}fll3!»^ 
*i L/r«. F e , Co. N i ©af*i i=>jl«nfciJ>^c < 20 

th-m<D7m<os$.w. WLitm. mm. ^wm. ^ss 

Uoym^tlyX^t. Hf. Zr. W. Ti, V, Nb, 
Mo. Cr. Ms. Mn. Al. Si. Ga. Sr. B 
a. Cu, Ga, Ge, As, Se, Zn, Cd, I 
n. Sn. Sb, Te. Pb. Bi, #±!?l7C^©gf*^ 
eatiti^cii?!^ < <!: *) 1 ig©7C3S©*». KfbigJ. i^^b 

mm\^>hin^, ±IB#±S5E:«iL.-r«, ^^^©3 
Amicm-ti>S c. Y. *.5l»B. La, Ce. Pr. 30 
Nd, Pm. Sm, Eu. Gd. Td, Dy. Ho. E 
r, Tm, Yb, L u !^fi'©v>^y -T K©fF*^63lt* 

^ni>. C©fig> T©t9*fJteS*n 0 0 <im«T. M 

©ifa^«®S*<2 u mJi(T©4>©A«S3J 

[ 0 0 4 1 ] ^>:i,^-c, D©^%. o, c. n^miBiri> 

±^©T©i|9*iM©f9*<!:*Xf>U;^iHiS 
O. C, N©af*^6S«n/cii'Vd:< «©7clS 

SStt^t&*3!>«t#?>n-5. y*-*Jl/Tn-Y>i^©B#W 

2nmA±.t-ri,<Difi, b c c1t3i^>L<«f c c 
itit. S/c«. cn6*ijgaL'A:T©i{Sa©{Si*E{t*+ 

¥i&iteB^aS*5^nm-»l 0 nm:^--5''-©b 
c c«ii©T©{»iSB^tBA5. M. D^^MiC-^ts^^^Bm 
tB-CBXO ESn/cfc ^ )&:fiijt*Wr S^lSieSAi 1-2 50 
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wm^©i^iS-? i^cS. C©»;®tt^^l3^«, S 
mSi^^^«fi£-r^b cc<i)»«>L<«f c c«jg. $fc 

cn6*iiH5EUfcT©S(*SS©¥lSiKS*5^«fflr* 
Sfc*. «n)t®cfiBEmi#14*^0. Sit. bcc«jg«> 
b<itt c c«it. */c«cne.*5^iaL//cT©mSB^ 

i«fi!n©^fSKtBfcJ:-,-CHSl«3ffl*nrc^.S/ca6. 

[0 04 2] 'JKic. nfbtitc^m^-^^^^mmmm 
^>-ii>mffimi-ft^n?>, ■&»si»flg--©t>c?»tt^#t&* 

©^JDid-^tJ. @fi<3i-r-5.3T©ett<?:il^tt(CJ:or 

ite^M^tlr ^i>t&. x^^j- 'Poimm-^-c 5 0 ~ 

8 0vol%®S<!:^c.5J;'5{caS3inr-£.©3&i«FSLt^ ^ 

mi^'^^m<Dimm-^^^5o v o i %^m-^$>^t, 

80 vo l%?rffl^*i9*Ul^J^^iC<fcf?fSff$^^ 

[0 04 3] ±^^m^-^^mt-^mimmc^%^. 
■im-ri>mic, m^. mm. mm. 7j<^^©^-^*^e.3i 

^ C i $ 0 1, ^ C C ■r'©/)D«SfiS« . 2 5 'C- 
3 0 0 -CflS. ttll^^Paa. 0 . 5 B#Fa ~ 4 8 Bf flS 
W*L/t^ C ©J: ^tc-r €.<!:. ±5BfclStt^^t»*© 

-^*a*©a^ffiiii*5±*5 ij , ^mm-c(Dmmm^j:: ^ 
ts<f •scij&Jrt^.o ^cfc. cc-c©iffiig^)i«. m^t 

[0044] -oi^-c. ±iimM^i^mmmi'CXtixta 

BLxmrn^im-r^, ccom, c(Df&mi$i 1 5 0 
-4 0 0'cfijg, immmmQi^-ri,ct(^j:io. mej 

««i-rS©fC{-^^r, T©t»5R<h. M©l95S<t. D 

C. N©P*^*E.31«nfc^^/i< i4>— a©7cm©#<**f 

fc«ji^#i*ifflt,i6ns. c©wi-c«. ±seT© 

l&^iM©if9^iD©i^^©l»?*. JgJf^D©*'X#H 
mT. *fc«A r*'y^^©^14:</X#fflmT. A^Sl^ 

«±ieD©^;^<!:A r *f;^s?©:T:ffi14^;^ iCg-^^'X 



C8) 

13 

[ 0 0 4 5 } i;fc. Wi^m-^m^t-^jmrnnxhUi 

«, T©*0*<!:M(D*&*<!:. D CD*»5R*5<J; fcti D 

©;«/>^KJni;i-CM»tl?^j*{CJ;<9ff6nfcT-M^^» 10 

«{C LTS^itr S C i t> -C # S . 

[0046] -Xic^^BMomz ©lefeff^^ic-ot^rift?^ 

■r. C©^>>'<-^flH]SS2 1 *5. H 1 ~S3(C7nL./c-r 
©fl|^3!>s^^t*j^.{C*5. SP^. C©-f>^^-5r|lSS2 
tt^^-r-SStt©— >!=t©3T4 4. 4 4P^tC. 

juM©ejii>^ss4 ->pt©3T44. 44 20 
<D9m(icmimi^4 2 . 4 2i}mmsnxtj:ii><Dv$> 

3T4 4, 4 4«, BUjf L'fcS2RO*^3Kji^-re 
2ISSMh5>;^2©3T 1 4illlG1;*f4*ieJJJ.2)4>© 
-CftS. C©3r4 4. 4 4<i:eilliEgK4 UCjrOmE 

^8152 3 (^^mmrnm f>im^^ti^, mmmw4 
2. 4 2tt. -st©aT*^44. 4 4©S??#•^^^•^± 
®©S?!^ffl(l©§ffi{c■en^t^tS;We.t^T^,>*. C©«tft 

mW4 2, 4 2«. =3r4 4. 4 4©-&?^*^*5-l*ffi© 

j^fflij©ffi©^ffiK:^w6nfcgrM-r*^7ss, asMtcRg 

[0 047] C©G)II»S§4 1 <Dmt}m(DiQ^4 1 atC 
iim5w4*5^i^$n, Xtimo:>m^4 1 bfCtiLCIilSS 

3*is«s$n-rLi.5. sfc. —yjommmw4 2(omt} 
m<om-icitnm4 a^^S nrfc o . A:;'3^i•J©«^f^«: 

}tLClHlS§3*5Sig!$n-Cli5. */c. — ^©gflfe^^*: 
4 2 <i:ffe:^r©Sia^(*4 2 ». m{a*lllD«C-r-2>fcd?)(C 

[0 04 8] ±ai©^^©-l'>^-!-i?[HlS§2 1 ^C*Jl=.-C 

«. Sl*^e>S3^c^L/fc-('>''^•-3^|5lS8l©5am^c}^l 
ir, «T©5»mw#6ns, ip%. mmmm^hz'iy 4o 

X2 23&s-«©rT4 4. 4 4FB^«:G)Mj^gS4 1 

vfj:^(Dx. Bmmm4i(D^y^i'i'>:^^iz^<-r 

S8S2 l©^S*^*J:f3^<-rSC<!:*ir#.5. 

[0 049] •A''C^^m<Dm3(Dmmmmt,c'z>\,^xmm 
fi. mi oRo'si Hca. m3<DmmBm<D^>^-< 

-5»lIffS?r^-r. C©-r>.''?- if 11883 0*5. 0 
3K:^L/t-f>-'N--i?IaI8Sl <hgfj:^<tC5«, eiMi^ 
KMh-7>x©i8fi3c*ig^c^..'Stc*^,. BP^. C©'r> 
>'<-$|p|8g3 0«:<i;i/=,nfce^lffl8SMh7>X3 1 50 
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IJ, :nrb 4^m!S.-r^—)(t<D::ir^»5 4 a. 54 b 
©^{CX>'-;'f7;l'S!©ei^^SS5 l*5t«f 36^ 
— *f©=i T*f* 5 4 a . 5 4b ©^^ffliJKSii&^f* 5 2 . 

5 2ds?^fiR3nr^csfe©r*4. 3r5 4». friEu 

/c02SDf03{C^F-reii^Mh^>X2©3Tl 4 
<i:PIDtt*sf*i6<f-5^>©-C*S. C©3r5 4<tiSI^^ 
K5 ltcJ:f)SBE^JftgU3 2 (^^^^^) 
nS. g«iJ«<*5 2, 5 2«. -*f©3T^^5 4a. 

5 4 b©#5i#^t)-t±B©s:>pfffl'J©&atc^s-n^*T,g:i* 

6n-Cl,i€>. COmmmWbZ, 5 2». nT*^5 4 
a . 5 4 b ©S3l*^*>-&ffi©iS>Pfi!l©®©^ffi{CSit 

BIOL, 1 0 2^irtbxmift>ixtcmmx$>^i)i. m 
[ 0 0 5 0 } s /c. mio Rifm 1 1 Ki^-r j: ^ 3 

T¥f*5 4 a©3^t-&*3-ti®5 4 f Ofp^iCittp^a^ 
5 4 cffim»tbtl. |^#^*D-«±M5 4 f©^iaSP5 4d 

©— a5tC«JliadigP5 4 e , 5 4 e *5tgW 6nrt^-2>, 
iil3ifili|55 4 e. 54et*. ?^#^*:)-liffi5 4 f ±tcr 

at^tcs^rsjur^it^nrt,^^. 3T*{*5 4b 

tiSi^iSti-CtiS. -?-L/-r. C©3r*fl:5 4a©* 
*diSP5 4 ci)SaeiSI55 4 e. 5 4e*inr*»5 4 
b(c5l^-^t)$nr=iT5 4*5ffJfiR5n-2>i^^«:. C© 
3T5 4©|^g|5(C. — >(t©=iT*«:5 4a. 5 4b<kcti 
*d]igP5 4 ctM2Qg|55 4 e. 5 4 e i (CEiSSn-r 
2g^gi57 a*5ffj^3n. C<D^m^7 Sit,Cj:K)m.^mm 

m*imm$ti^. ^lx, cn6-«©3T*<*5 4 

a. 54 b i4^*i!lgI55 4 ciiMaaSPS 4 e. 54 e 

[005 1 ] -Xtfcm 1 0R(>'I1 1 1 {c^-Tcfc fijM 
i®K5 1«. ^«:*>6JS:?»fc©-C*-?r. *5teig|55 4 

c©Jiffl(c^|5i$nr. 3r5|i{*5 4 aigiFBiurmsg 
jfJfiSa57rticieg$nrt>-5.. c©j;^{cureiMi^s8 
5i«. !SKJKfiKSB7rt«:Bes3n-cjiss«cH*nri^ 

[0 05 2] $/cSl IfCm-Tcfc^K:. rJT*»5 4b 

tctt««® 1 0 3*iaB§n. c<Dmmm i o 3©— ap 

ic;j<';-rs \=m^^fi^mmmi 0 4^mm$n. c© 
iffiMJi 1 0 4±ic±moBmm?&5 1 d^BfiXsn-ct,^ 

r. Bmmmb 1 <!:3TiH<*5 4 b*SlteiSfe3nrc»S. 
eiii^ 5 1 1 0 6 iiTtLX^^ 'J 5 

K^*^6^c-2.i^i»)ll 0 5*3SS$n-Cl^-2.. 

[ 0 0 5 3 ] S fc. ejM«SS5 1 ©tB;'3PJ©ffi^5 1 b 
«:«A«4*5giBfe§n-r*5 0. A:'3ffl"J©S^5 1 atctt 

Lcm^3Am^.$tixK>^. itc. -ijomt&mf^B 
2 <otiit}mcDi^^ia3.M^4i3imm^ nr *j o . A:^jffl'J 
©^^=^^c^^LClHI!S3*^Sf^^n■c^,iS. ^fc mi&m 

»5 2. 5 2|Hl±», mii^|5]DfC-r^fc«6K:Si^ffl^ 

(*5 3{cj:ommK)K:«.m3<T.rt,^S. 
[0 05 4] C©eiili^8SMh7>;^3 1-C«. ±kE© 



15 

SP^;0^-*t(DnT*»5 4 a. 5 4 b <!: *:*dlgB 5 4 c 
ijgiaeiSI55 4 e. 54eitCcJ:0«J?RSnSSSggOC?jS 

moe*^. :3T¥»5 4 a:?&^6nT*f*5 4 b^C^WT 

/cam* **diSP 54cCC||ct3?i±SC<h oJ«g t fj: 
[0 05 5 ] J:or. ±^<Dmf&(0^>^^-^M^3 0 

>^N-- [slSg 3 0 J: 0 < -r S C <J: ^Sf^-r 

[0 05 6] 

t - y > X z ^ „ Ro'mffiy >r > G ©i§ig^?5:i$t4*Pi^ L 

/Co 01ORCKS1 UC7KL/c•Y>>'^'-:$?|p|8S3 OOe 

n:7x5'<r h7:)>^/cCS&3T¥<*5 4 a. 5 4 b (D/l<5^ 
tiO. 5 mm. r3r^^*5 4acZ)cl:ii^ifIigP5 4 cSO'jl 
JSOSBS 4 e(DiS?;!&5 0. 5 mmr*SC i*^?>fi5K?f$ 
^gP7cD^^t3:0. 5mm. ^^l/MtD^SH^iSS 
lOil^tiO. 0 4mm. GMm^S ICOmtO. 29 
mm. <Ei3lJSSg5 l(Dfcr-^5^«0, 24mm. gSfe^f* 
5 2. 5 2(D;i^ti0. 0 4mmT'feo/Co ^/c. 

[0 05 7] ccvimLfcGmmmmhv>7.<omK 

ri-'y-i^HP A 1 9 4A (Sp°p« : B:$:t^-U> h 

^-^gj^T Si^ffiigin* 1 0 0 k Q cb LrtT-:>/co mm 
m^mmm^t. ^w6s.m<D!^j)mt^< ins j: ^ o. 

0 IMHz^^e 1 OMHziO/Co l^ffiJgtJiCCtJ. 
m^KMStn^fflC^/Co «'J5eMm*Sl 2RO'Sl 3^^ 
-To 

[0 05 8 ] 01 2RC/01 3;?)^e?Be):^^/d:<i:'5>&C. C 
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<DBmmS?i^ h5>XOA/4^C(5|iab/c<f:^ 

«g 3 0 k H z . mmmmmc:!bi^^K 

:^-<^>t:*-^>>^«5 5Q. '^Ey^>^^2 4dBr* 
ofco ^X^. llli9SJe»J:Dt>2 0 0kHz{£l>iSa?l^ 
r*S7 3 0 kHztC:feltSA:^?^'>t:--^>XRC>'« 
IiyH^>l3:-eti-en3 0 0 Q. W dBX^-z^tc, 
r. «if^jg5giS[*9 3 0kHz (igiH/SaSIK) :^>e>7 3 
0 kHz <!: L/cit^. A;^>r'>t*-^>y;ii5. 45fg 
iCitSaU. mEEy'r>^S4. 4 6^cD ICCil^^^L/Co C 

>f-^>;^cD^{to^7:)^A^</jSO-r. Bmmm. 

V -7 >;:^cDA:^^S!ECD®jSE**i«d-^^ii S c ij&^-r^ . 

h ^>x(DA:t?ffl»J^*Jt:rs^*S»:g^WCc«i 
$lMtgr A S C i 0 /Co 

[0059] (||®l«?42) -r>/N'-^[pISSc7)LCIilgS(D 
^5g®:#^€rliSL//Co SI ORa^Ill UCn^U/c-r> 

6nse3^^SMh^>xti. muMuc^oi^rffli^/c 

LCHSSCDA;^®! (V^„,) «7V. ia«|^«7 0 0 
-1 1 0 0 kHz. r3>f^>ifC<Z)gS&^l OnF. 
>^i^^L(7:)-Y>^^i5?>XtJO. 2. 0. 98. 2, 
1. 2. 9. 3. 6 MH<D5«ffl'C|liiL./Co C(D-f> 

[0 0 6 0 ] S 1 4Cc^-rj:^CC. ^iSi5:7 0 0-11 
0 0 kHzCcifoa^r^i. V'yly:^(OXt}nsyimt^. 
30 'r>>'^'-^5^[pIKcDA:^mEV,„, (7V) J:«3i^<. L 
CipIggCCj: f3#E?nri^SCi>^?5^;0^So ^tfCc. 
>xcoA:^miiv,„a^. ^i^^8 8 0 kHz tc^jc^r 

^>7.mi^^o. 9 8 HW±'cisi^A;^mBE55^'f#^nr 

*5*3. i^^2. lMHfe(±. ||^cSf^U<«2. 9mH 

JW±"Cci: 0 A:^mEE*n#6nri^s c <b f)^t>ip^. 
3 0kHz-C4>fp. -eoi^liaiii^iaJcOiSi^Jli^l^^c^s 

f^ffl^fsci^^brc^So 

[006 1 ] 

[^?8<D^m] i¥*ai«:i«BjL/cJ:^tc. *^b^cd 

-Y>^N'-t>[Hl5S«. ^^^!^lHlK<&(i^r/j:SG31*fK 
Mh-^^xi. i^e5lli^SSMh^>X(DA::^?iPiKcS:t:f 6 
n/cLC|pIffi<t*5:fii-rSC<i:tcJ:0. {ciiliSSgM h ^ 
>XOA;^miI*[^±$i±SC<i:7!^^-C^So MCC. 

50 i}^5£Sfclil8S;??5. |g»ffim»Isl!ScopiiBJS-SISiBS^U 
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^SSS! h 5 > A*Sfife*J/h 5 < & o T h 7 > X a 

[0 06 2] S:fc, ^fg^^O-f ^--n-- 5?|5|SS(DeS^Sg 

:3T©ff$t»J*S/jN$<^cr), h^>;3;a«:*VhM<k3nr 20 

[006 3] HK, *lfeBj©^>^-«-5r|p]g§cDe3t^S§ 
Mh5>;^CD:3r*5Mn-Zn7i7-Y h. Ni-Zn 
7i5-rh. N i -Cu7i5^ h©Sp3!>>6Stfti;te 1 

[0 0 6 4 ] S/cfiii5nT». Fe. Co. N i ©gP*> 
(bMittlfc 1 aX» 2 at<±©7C*T i . H f . Z r , 

Ti,V. Nb.Mo.Cr.Mg.Mn.Al, 30 
Si. Ca. Sr. Ba. Cu. Ga. Ge. As. S 
e. Zn. Cd. In. Sn, Sb. Te. Pb, B 

i . ^±m5iM<Dm^ <=>ji«nfc i axa 2 sjy±©7c 
mut. o, c. N. B(om*^i^mi,ttifcimxit2m 

Sfe©-C*S©-C. r3T©BJS^SO'iim^*A#< -C 

rn r ©^f^«*l/J^ $<^'j:f3. f**vjN^ft $ n 

[0 06 5 ] MfC, =iT©l 0 0 kHztCfcWSII?!*^ 40 

mmu^n o~2oooo-c*o. ii3?A^m*£*n o 
~5 0 0 or$>^©-c. mmm.miD}^^i+^trj:-oxB 
iii«sgg*i^aSi5nr3T©fl5t^*vh$<)&:i3. h7> 
;^ S^^i'jNMfb sn-c -o-'N-- ^lHlS8©^hS!fb*0S c 



#M 2000-27895 1 
18 

[01i©1Sm^i:|ftHJ] 

[013 *^?^©*l©Jltef$S8•C^>-5'r>/^*-^lHl 
[02] 01©^>^>'-^liIIStcfi|^6ti/ce3lliSIIS 

[04] eM^iiSMh7>;^©A:^-r>f-5r>xi 

[05] 01 ©-r $iaK©itr{'^*si?9-rsfcjsi) 

©IiIS§0-C*2>. 

[0 6] 01©-<>-'N--^ia3S©llj{'P^lrift?S-r^fci6 
©1IK0"C*€>. 

[0 7] <SMi^S§^ h 7 >x cciS^ 6n:fe^flJS»lel 
SS^IttBJ-r •£ /cist)©0-C4> 

[08] BMmsm\''y>:^<oi^mm'&iiiimr^tc 

fe©0-CdiS. 

[09] *^?5©ll2©HSfeJfJ,^-r*^-<'>>'N'-^lHl 

[010] ^m^(om3<DmMmm'c»3^^ ^ 
[0 11] 01 o©-r>''^•-:^fll^s{c^i^6*l/ce3$ 

[012 3 ei^KMh7>^©A*-f>f-i<'>;^ 
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